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-Family Astacidae (& Cambaridae & Parastacidae) 
- biology 
- ecology 
- phylogeny 
- phylogeography 
- diseases 
- epibionts 
 



Pontastacus leptodactylus 

Astacus astacus 

Austropotamobius torrentium Austropotamobius pallipes 

Family Astacidea (order Decapoda) 
- Native European species 
- biggest freshwater invertebrates 
- key species 
- endangered 

(Hobbs, 1988) 



Course schedule 
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EXERCIES 
 



2024./2025. 
CALENDAR 

EXERCISES 
       Field and lab work   

(RAČUNALNI PRAKTIKUM)
  

LECTURES 
Friday 14h-16h  in RAČUNALNI 

PRAKTIKUM 

EXAM = SEMINAR  



GRADING 

LECTURES 
Participation  : minimally at 7 lectures 
     

 
   
 
 
 

 

EXERCISES 
 mandatory (one absence is ok) 
  field work is a part of excercises 
  



COURSE CONTENT 
1. Introduction to crustacean biology (historical overview, diversity, success, similarities of, and the 

differences between crustaceans and other arthropods). 

2. Systematic and evolution of crustaceans 

3. Crustacean phylogeny 

4. Comparative anatomy and morphology of class Remipedia 

5. Comparative anatomy and morphology of class Cephalocarida 

6. Comparative anatomy and morphology of class Branchiopoda 

7. Comparative anatomy and morphology of class Maxillopoda 

8. Comparative anatomy and morphology of class Malacostraca 

9. Biology and ecology of gammarid species in Croatia 

10. Reproduction, life cycles and crustacean behaviour 

11. Microbiology, epibionts, diseases and crustacean aquaculture 

12. Invasive crustaceans in Europe 

13. Crustacean conservation, management and legislation 

14. Ecological characteristics of freshwater crayfish in Croatia 

15. Vulnerability and protection of the family Astacidae in Europe 



no. date topic note

1. 11.10.2024. Into lecure Prof. dr. sc. Sanja Gottstein    &    Prof. dr. sc. Ivana Maguire

fieldwork 1 – Medvednica / Podsused + labwork Prof. dr. sc. Sanja Gottstein    &    Prof. dr. sc. Ivana Maguire

fieldwork 2 – Maksimir + labwork Prof. dr. sc. Sanja Gottstein    &    Prof. dr. sc. Ivana Maguire

2. 18.10.2024. Crustacean systematics,  taxonomy and phylogeny Prof. dr. sc. Ivana Maguire & Prof. dr. sc. Sanja Gottstein
3. 25.10.2024. classes: Remipedia & Cephalocarida Prof. dr. sc. Sanja Gottstein
4. 8.11.2024. class Branchiopoda Prof. dr. sc. Ivana Maguire
5. 15.11.2024. Partial exam II

6. 22.11.2024.
class Maxillopoda1 – MYSTACOCARIDA, COPEPODA, 
OSTRACODA

Prof. dr. sc. Sanja Gottstein

7. 6.12.2024.
class Maxillopoda2 – THECOSTRACA,  TANTULOCARIDA, 
BRANCHIURA, PENTASTOMIDA

Prof. dr. sc. Ivana Maguire

8. 13.12.2024.
class Malacostraca1 – LEPTOSTRACA,  HOPLOCARIDA,  
SYNCARIDA, EUCARIDA

Prof. dr. sc. Ivana Maguire

9. 20.12.2024. class Malacostraca 2 - supraclass Peracarida Prof. dr. sc. Sanja Gottstein
10. 10.1.2025. Biology and ecology of gammarids in Croatia Prof. dr. sc. Sanja Gottstein

11. 17.1.2025.
Microbiology, epibionts, diesaeses, invasive crustaceans, 
aquaculture 

Prof. dr. sc. Ivana Maguire

Reproduction, life cycles and behaviour of crustaceans 
conservation, management, law 

13. 31.1.2025. Partial exam II

12. 24.1.2025. Prof. dr. sc. Sanja Gottstein

x.10.2024.

x. 10.2024. 



EXERCIES include: 
 
field work (different sampling methods, fixation, documentation and 
determination of the crustaceans)  
lab work (analyses of samples and data from the field, crustacean 
behaviour).  

• FIELD WORK  
LOCATIONS TIME 

1. Field trip to the Medvednica Mt. (Dolje Stream, subthermal source (Sutinska vrela) 
and aquifer of the Sava valley (Podsused)) + krenal (Northon pump)  

19.10. 2024. 
  

2. Maksimir lakes’ crustanceans– plankton & LiNi traps 26.10. 2024. 



• LAB work 

What? When? 

1. Crayfish determination ?.10.2024. 

2. Determination of crustaceans from  Sutinska vrela freatika ?.10.2024. 

3. Analysis of crustaceans’ density in the plankton samples ?.10.2024. 



LEARNING OUTCOMES 
 

1. Explaining the characteristics contributing to the diversity of crustaceans and their 

success to inhabit various ecosystems. 

2. Defining the anatomical similarities of, and the differences between crustaceans and 

other arthropods. 

3. Identifying and explaining the key morphological differences of each crustacean 

group. 

4. Comparing external and internal crustacean anatomy. 

5. Implementing various laboratory and field methods that are related to collecting, 

preparing, documenting and determining different crustacean. 

6. Explaining the survival, reproduction and life strategy of different crustacean groups. 

7. Describing the applications of crustacean ecology to conservation, wildlife 

management and legislation.  



LITERATURE 

• Martin, J. W., Davis, G. E. 2001. An Update Classification of the 
Recent Crustacea. Natural History Museum of Los Angeles County, 
Science Series 39: 1-124. 

• Saxena, A. 2005. Text book of Crustacea. Discovery Publishing 
House. New Delhi, vii+555 str. 

• Schram, F.R. & Koenemann, S. 2004.  Are crustaceans 
monophyletic? In: J. Cracraft & M.J. Donaghue (eds.), Assembling 
the Tree of Life: str. 319-329. Oxford University Press: Oxford, New 
York. 



ADDITIONAL LITERATURE 

• Gottstein Matočec, S. (ur.), Ozimec, R., Jalžić, B., Kerovec, M., Bakran-Petricioli, T. 2002. 
Raznolikost i ugroženost podzemne faune Hrvatske. Ministarstvo zaštite okoliša i prostornog 
uređenja, Zagreb, str. 1-82. 

 
• Gottstein Matočec, S. (ur.), Bakran-Petricioli, T., Bedek, J., Bukovec, D., Buzjak, S., Franičević, 

M., Jalžić, B., Kerovec, M., Kletečki, E., Kralj, J., Kružić, P., Kučinić, M., Kuhta, M., Matočec, 
N., Ozimec, R., Rađa, T., Štamol, V., Ternjej, I. & N. Tvrtković 2002. An overview of the cave 
and interstitial biota of Croatia. Natura Croatica 11 (Suppl. 1): 1-112. 

 
• Gottstein, S. 2010. Priručnik za određivanje podzemnih staništa u Hrvatskoj prema direktivi o 

staništima EU. Državni zavod za zaštitu prirode, Zagreb, str. 1-99. 
 

• Maguire I, Gottstein-Matočec S. (2004) The distribution pattern of freshwater crayfish in 
Croatia. Crustaceana 77, 1: 25-47.  
 

• Maguire I. (2010) Slatkovodni rakovi – Priručnik za inventarizaciju i praćenje stanja. Državni 
zavod za zaštitu prirode, Zagreb. 40 p. 

 
• Souty-Grosset, C., Holdich, D. M., Noël, P., Reynolds, J. D. & P. Haffner (2005). Atlas of 

Crayfish in Europe. Publications Scientifiques Museum National d’Histoire Naturelle, Paris, 
France. 

 
• Watling, L., Thiel, M. 2013. Functional Morphology and Diversity. The Natural History of the 

Crustacea No. 1. Oxford University Press, Oxford, New York. 
 

• Crandall, K., De Grave, S. 2017. An updated classification of the freshwater crayfishes 
(Decapoda: Astacidea) of the world, with a complete species list. Journal of Crustacean 
Biology (2017) 1–39. 
 



SOCIETIES 
1. The Crustacean Society - USA 
 
Mission – Advencing the study of all aspects of crustacean bilogy through info sharing 
 
 
 
 
 
 
 

http://www.thecrustaceansociety.org / 

http://www.thecrustaceansociety.org/


2. Other societies 
 
•Sociedade Brasileira de Carcinologia 

 
 

 
•World Association of Copepodologists  

 
 
•British Marine Life Study Society: Crustacea  
 
 
•International Association for Astacology  

 
•International research group on Ostracoda  

 
•The Carcinological Society of Japan 

http://iz.carnegiemnh.org/crayfish/IAA/index.htm


“newspapers” 
 

•Amphipod Newsletter  
•Anostracan News  
•Coral Reef Newsletter 
•Crayfish News  
•Cypris (Ostracoda) 
•Cumacean Newsletter 
•Ecdysiast (Službeni glasnik The Crustacean Society) 
•Isopod Newsletter  
•The Lobster Newsletter 
•Monoculus (Copepoda) 
•Plankton Newsletter 
•SCAMIT Newsletter (Southern California Association of Marine Invertebrate Taxonomists) 
•Shrimp News International 
•The Stomatopod Newsletter 
•TheTanaidacea Newsletter 
•Zoea  
 
 

“newspapers” & journals…. 

journals 
 
      

http://en.wikipedia.org/wiki/File:Crustaceana_cover.gif


publication 
 
Martin & Davis (2001) Classification of Crustacea 
 
De Grave, S., N. D. Pentcheff , S. T. Ahyong, T.-Y. Chan, K. A. Crandall, P. C. Dworschak, D. L. Felder, R. M. 
Feldmann, C. H. J. M. Fransen, L. Y. D. Goulding, R. Lemaitre,  M. E. Y. Low, J. W. Martin, P. K. L. Ng, C. E. 
Schweitzer, S. H. Tan, D. Tshudy, and R. Wetzer.  2009.  A classification of living and fossil genera of decapod 
crustaceans.    
 
LINK 
 
 http://www.thecrustaceansociety.org/  
 
 
 

…to find and download - link 

http://decapoda.nhm.org/pdfs/31051/31051.pdf
http://www.thecrustaceansociety.org/
http://decapoda.nhm.org/pdfs/31051/31051.pdf
http://decapoda.nhm.org/pdfpost/list.html


• Natural history museum Los Angeles, USA 
 
 
 
 
 
 
 - 4th (size-wise) in the world 
- 140 000 “pickled" jars (estimation - 5 mil. samples) 
- east Pacific, Indian and Antarctic oceans and Caribbean sea 
- marine, freshwater and terrestiral crustaceans 

Collections – museums and private 



• Smithsonian National Museum of Natural history-Washington, USA 

A drawing by Giesbrecht (1892) of the 
Copepoda, Sapphirina auronitens Claus, 
1863 

Global diversity of the National Invertebrate 
Collections  (red dots indicate localities of IZ 
collections) 

1,934,364 crustacea in collection 



• The Queensland Museum (Australia) 
 
- 48 122 crustaceans 
- due to climate and habitat this part of Australia is the most 
diverse (both marine and freshwater crustaceans) 
 
 
 
 
 



• Iziko South African Museum (JAR)  
 - Crustacean Collection   
 
- the biggest crustacan collection in Africa 
-5101 samples from 274 crustacean families 
 
 
 
 

The collection of African decapod 
crustaceans is part of the Crustacea 
collection of the Museu Nacional de 
História Natural e da Ciência, 
Universidade de Lisboa. It comprises 
1114 accessions, which correspond to 
about 4528 specimens of decapod 
crustaceans belonging to 86 families. 



• Raffles museum of biodiversity research, Singapur (Asia) 
 

- decapode crustacean collection (along with National Museum of 
Japan i the Zoological Survey of India ) 
 

- collection was made during ‘50-’70 (terrestrial, deep sea) 
 

- cca 22000 specimens (1 200 species) 
 



• The Zoological Museum, University of Copenhagen (Denmark)  
 

- up till now c. 12 000 species from the collection were described (=70% of 
samples, work on the collection is continuous) 
-  

Ingolf Expedition (North Atlantic, deep-sea; 1895-96), the Dana Expedition (world 
oceans, pelagic; 1928-30), the Atlantide Expedition (West Africa, shelf; 1945-46), 
the Galathea Expedition (world oceans, deep sea; 1952-53), 

ordersi Isopoda & Amphipoda 

1649 



• Zoological Museum Amsterdam (University of Amsterdam)(NL) 
- crustacean collection includes cca.  90 000 samples in EtOH, 650 dry samples & 4 500 
microscopis slides 
 

-2 250 crustacean species (Decapoda, Isopoda, Amphipoda, Copepoda i Thermosbaenacea) 
 

• National Museum of Natural History u Leidenu (NL) 

The launch of Naturalis Biodiversity Center and 
its over 37 million objects – has created a 
world-class, natural history collection ranking 
fifth in the world, both in size and content. 



• Oxford University Museum of Natural History – Darwin’s crustacean collection from “Beagla” 

Mithrax sp.  
From Darwin’s diary, march 1834., Tierra del fuego, 
“Crust. Bracy. & Macro. Hab: east end of Beagle Channel” 



Bonhams auction house in New York- 
auction on Oct. 22, 2014  
(pre-sale estimate of $20,000 to $30,000) 
 
 
- June 19, 1876 letter by Darwin to a 
colleague, on the sex life of barnacles 



•The Museum of Natural History in Vienna (Austria) 
-  Crustacean collection from mid 18th century 

Fregata “Novara” (oko 1861.) 

Georg von Frauenfeld 

Camil Heller 

Research boat “Pola” - 1895 

Otto Pest 



• Natural history museum in Rijeka 
  - the crustacean collection, like the other collections of the Rijeka Natural 
History Museum, is based on the material of the Hungarian Royal Biological 
Station (around 200 inventory numbers) 
 
 
 
 
 
 
 
• Natural history museum in Zagreb 
- the permanent exhibition dates from the middle of the 19th century 
(systematic exhibition + depot of teaching materials) and contains a 
collection of crustaceans 
 
 
 
 
 
 
 
 
 



• Zavičajni muzej / Homeland museum Obrovac 
- the permanent exhibition "On the trail of young Brusina through the 
Obrovac region" through photos, text, cave drawings and exhibition 
specimens of land snails and freshwater crayfish shows the scientific 
journey and research of the wider Obrovac area of the young scientist 
back in 1863. 

• Narodni muzej / National museum Zadar 
-the crustacean collection consists of dry and permanent wet preparations. For the 
most part, it is material collected in the last ten years. The oldest specimens, for which 
there is information about the place and date of discovery, date from 1969. 

http://hr.wikipedia.org/wiki/Datoteka:Spiridion_Brusina.jpg


• Natural history museum – Split 
- Crustacean collection (Crustacea) – new 
- Crustacean collection (Crustacea) Girometta - Cvitanović 
 

• Natural history museum Dubrovnik 



Scientists 

Šoštarić, 1888; Prilog poznavanju slatkovodnih 
korepnjaka Hrvatske GLASNIK ZEMALJSKOG 
MUZEJA, br.1897/03, str.399, 01/07/1897  
 
Car, 1901; Prilog za faunu Crustaceja. U: A. HEINZ 
(ed.), Glasnik Hrvatskog naravoslovnog društva, 84: 4-
6. 
 
 
 

Entz, 1914; Über die Flusskrebse Ungarns. 
Mathematische und Naturwissenschaftliche Berichte 
aus Ungarn, [1912] 30: 67 – 127, 4 pls.. (Leipzig). 
  

Brusina, 1995; XVI. Prilog za faunu rakâ Dalmacije i 
Jadranskog mora. U: J. BALABANIĆ (ed.), Naravoslovne 
crtice sa sjeveroistočne obale Jadranskog mora: 360-391. 
(Dom i svijet, HAZU, Hrvatski prirodoslovni muzej, Zagreb). 

Grube, 1861; Ein ausflug nach Triest und dem 
Quarnero: 125. (Nicolaische Verlagsbuchhandlung, 
Berlin) 



Karaman Stanko, 1929;  
Die Potamobiiden Jugoslaviens. Glasnik zemaljskog 
muzeja u Bosni i Hercegovini, XLI: 147-150. 
 
Karaman Mladen – 60s last century 
 
 
Karaman Gordan – active 



 
Zdravko Števčić – Institut in Rovinj – Cirripedia, Brachyura   
 
 
 
 
 
 
 
Frano Kršinić & Davor Lučić – Institut for oceanography in Dubrovniku – plankton 
species (Copepoda) 
 
 
 
 
 
 
 
 
 
Marin Kirinčić – Natrual history museum in Rijeka – marine Decapoda 
 

http://en.wikipedia.org/wiki/File:Chthamalus_stellatus.jpg
http://en.wikipedia.org/wiki/File:Liocarcinus_vernalis.jpg


Ivančica Ternjej – PMF – freshwater Cladocera & Copepoda 
 
 
Andreja Lucić – PMF – NICS Astacidae & Cambaridae 
Sandra  Hudina– PMF – NICS Astacidae & Cambaridae 
Paula Dragičević – NICS Astacidae & Cambaridae 
 
 
 
 
 
 
Goran Klobučar – PMF – Astacidae 
Leona Lovrenčić - Astacidae 
Mišel Jelić – City museum in Varaždin – Astacidae 
 
Krešimir Žganec – University of Zadar – family Gammaridae (order Amphipoda) 
 
 

BIUS-section for crustaceans 

http://en.wikipedia.org/wiki/File:Gammarus_roeselii.jpg


Crustaceans and people 

• Art 
- inspiration for more than  3 500 years 

- focus on edible species 

- first findings in Egyptian and Assyrian culture  

- frequent in Roman culture (1. ct. BC – 4. ct. AD) – symbol of marin 

fauna 

- Middle ages – rare – astrological  symbols, allegories about  water, 

mythology or religious symbols 

- 15. to 17. ct. – Flemish paintings – way of life, present abundance and 

pleasant, lesure  life  

- later rare, but painters like them  
 

Presents catch crayfish, book on fishing, 
emperor Maximiliana I 1901. (adopted from 
CRAYNET atlas, 2006) 

S
hibata Zeshin  

Annibale Carracci (Italian, Bologna 
1560–1609 Rome) 



Van Gogh 

Picasso 

Karl Larsson (1899) 



- comics, cartoons, pc games, songs 



Crayfish blues – I just wanna moult 
 
 
Lyrics by Stephanie Peay  
Vocals & Harmonica by Lennart “Lelle” Edsman 
Guitar by Thomas Abeel 
 
I woke up this morning 
It wasn’t my fault 
My baby don't get it 
Yeah, I just wanna moult 
I just wanna moult 
I just wanna moult 
I needed to scratch it 
I knew I should catch it 
Perhaps I should patch it 
But I felt like a dolt 
Yeah, I felt like a dolt 
I’m too big for my britches 
It scratches and itches 
Bring on that ecdysis 
I’m falling to pieces 
Oh just let me moult 
Oh just let me moult 
Aaaaaaaaaaaaaaaaaaaaaaahhh!! 
 
Yeah, moult for me baby!! 
 
 
 

http://photo.dastrand.com/2013/10/
crayfish-blues-i-just-want-to-
moult_13.html 



• In medicine 
 
 

- against cancer during Middle 
- source of omega fatty acids  
 

- reducing weight (astaxanthin – strong antioxidants)  



Cancer (21. 6. – 22. 7)  

•  horoskop signe 

• post stamps 

Sicily, 460 BC 

• money 



• names of rivers, places, counties 



Kerubin holding golden crayfish, baroque church Bavaria (foto: D. Holdich) 

Market building Kuopio, Finland 

• in architecture 

- Bus station in  Queensland (Australia) 



• Designe  

Dali 



•  Food 



CRUSTACEA 
EXSTREME DIVERSITY

Prof. Sanja Gottstein, Ph.D
Department of Zoology– Faculty of Science, Zagreb

E-mail: sanja.gottstein@zg.biol.pmf.hr

BIOLOGY OF CRUSTACEA, 2024./2025. LECTURE 1



WHAT IS CRUSTACEA?

LEVEL OF CLASSIFICATION

MOST GENERAL

MOST SPECIFIC

EACH LEVEL IS CALLED A TAXON

= the word comes from the Latin crusta, which means shell.



Whittaker (1969)
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a 

cl
as

si
fic

at
io

n 
sy

st
em

 b
as

ed
 o

n 
fiv

e 
ki

ng
do

m
s

3



Brusca et al., 2016



CRUSTACEA …
Kingdom Animalia

Phylum Arthropoda

Subphylum Crustacea

Vertebrates Invertebrates

shrimps, crabs, lobsters, barnacles, slaters, …

heteronomous metamerism, chitinous
exoskeleton, and joined appendages.



RELATIVE DIVERSITY 
PHYLLUM ARTHROPODA vs SUBPHYLLUM CRUSTACEA

Parker, 2018

http://comenius.susqu.edu/biol/202/animals/protostomes/ecdysozoa/arthropoda/default.htm

Holt & Iudica, 2015



“No group of plants or animals on the planet
exhibit the range of morphological diversity
seen among the extant Crustacea.”

(Martin i Davis, 2001)



75.000 described representatives of the subphylum Crustacea

“Treasures of the sea” “Insects of the sea”

EXPECTATIONS: 75.000 × 5 – 10 = 335.000 – 750.000 vrsta

Kirby et al. 1889







CONTINUOUS DISCOVERIES OF NEW SPECIES…

Uromunna naherba Esquete, Wilson & Troncoso, 2014 (Isopoda)
Galicia, Spain



CLASSIFICATION OF CRUSTACEA

(Martin i Davis 2001)

• 5 CLASSES:
Remipedia (12 sp.)
Cephalocarida (9 sp.)
Branchiopoda (10,000 sp.)
Malacostraca (20,000 sp.)
Maxillipoda (10,000 sp.)



CRUSTACEANS are…

LEVEL OF CLASSIFICATION
 A class of arthropods which breathes by gills or similar structures, and have

bodies which are covered by a hard shell or crust. 
 A group of mostly aquatic arthropods …
 A large group of aquatic organisms that fish eat.
 A large subphylum Crustacea often with a hard shell.
 Large class of animals, mostly aquatic, with hard shells.
 Includes many microscopic organisms…
 A group of hard-shelled invertebrates ... 
 A large class of animals, usually living in or near the water, that have a hard 

crustlike outer covering (exoskeleton).
 Water animals with an outside skeleton or shell.
 A group of predominately aquatic animals including crabs, shrimps, and

barnacles, having hard outer skeletons or shells, and paired, jointed, limbs.
 Organisms, generally aquatic, characteristically having a segmented body, a 

hard external covering, and paired jointed limbs
 Aquatic invertebrates, that have segmented bodies, jointed legs, and

exoskeletons
 Invertebrates characterized by a hard outer shell and jointed appendages and

bodies.
 … 13



Morphology

We can be both very big and very small!

Size

100 m

4 m

Pseudocarcinus gigas

Tantulocarida



WHICH IS THE SMALLEST CRUSTACEANS IN THE WORLD?

μm μm

Ectoparasite crustacean species Serratotantulus chertoprudae on the copepod
crustacean Harpacticoida

Harpacticoida Tantulocarida

Savchenko i Kolbasov 2009. Serratotantulus chertoprudae gen. et sp. n. (Crustacea, Tantulocarida, Basipodellidae): A new tantulocaridan from the 
abyssal depths of the Indian Ocean. Integrative and Comparative Biology, 49, 2: 106–113.



WHICH IS THE LARGEST CRUSTACEAN IN THE WORLD?

μm μm

Pseudocarcinus gigas (Lamarck, 1818) – Tasmanian giant crab

46 cm



1. Macrocheira kaempferi – diametar of legs 4 m

2. Homarus americanus – body lengts 1 m

3. Birgus latro – diametar of legs 1 m

4. Pseudocarcinus gigas – diametar of legs 80 cm

GIANTS
5. Lysiosquillina maculata – length 40 cm

6. Alicella gigantea – length 34 cm

7. Balanus nubilus – diameter of
body 30 cm



Bathynomus giganteus

ISOPODA AMPHIPODA

DEEP SEA GIGANTISM

35 cm

4194m-5281m depth

Kermadec Trench

Alicella gigantea



AMAZING DIVERSITY OF HABITUS



AMAZING BEAUTY



AMPHIPODA – ALIENS AMONG 
CRUSTACEANS



THEY ARE DISTRIBUTED EVERYWHERE

Ande 

4.053 m 

Mariana Trench

10.913 m 



FROM THE BOTTOM OF THE DEEP OCEANS

Leptochelia longimana



TO THE BOTTOM OF THE CAVE

Krubera (the deepest cave in the world) - 2250 m



depth 3600 m 

Ž
I
V
O
T

PRESSURE

TEMPERATURE

L
I
F
E

< 50°C

L
I
F
E

> 0°C

> 10 MPa > 295 °C

< 9 MPa

TO WHICH EXTREMES OF UNDERGROUND 
HABITATS?

Fišer et al. 2014



26

STYGOBITIC CRUSTACEANS

EYELESS

DEPIGMENTED

can live frozen in ice for several hours



EVEN IN ICE SANTS!!!



CRUSTACEAN BIOMASS IN THE OCEANS !?

• most widespread
• the most diverse
• the most numerous

The biomass of only one species of Antarctic krill -
Euphausia superba, is estimated at 500 million tons, 
which is far more than any representative of 
Metazoa, thus competing with all the ants in the 
world.



HOLOPLANKTON



MEROPLANKTON



They conquered the mainland!!!



WHO ARE THE MOST SUCCESSFUL LAND CONQUERORS?

commonly known as pill bugs (Isopoda terrestria)





social life, courtship,…?



PEACEMAKERS vs WARRIORS

“I will cut you man!!!”



LIFE HISTORY vs LIFE CYCLE



HEXAPODA vs. CRUSTACEA

ORDER REMIPEDIA



STOMATOPODA

ATTRACTIVE, FAST, STRONG, SHARP EYE,…

Mantis shrimp hold the title for the fastest punch in the animal 
kingdom—powerful enough to break seashells and aquarium 
glass. 

They also boast some of the world’s most complex, 
extraordinary eyes. Human eyes have three kinds of light 
receptor cells, but these shrimp have a dozen, allowing them 
to sense properties of light invisible to other animals.



https://www.facebook.com/Veganuary/photos/a.184870438385735/1615449085327856/?type=3



QUESTIONS???



LITERATURE

Brusca, R. C., Brusca, G. J. 2003. Invertebrates (2nd ed.). Sinauer Associates,
Sunderland, MA, 936 pp.
Brusca, R.C., Moore, W., Shuster, S.M. 2016. Invertebrates (3rd ed.). Sinauer
Associates, Oxford University Press, 1104 pp. 
Fišer, C., Pipan, T., Culver, D., 2014. The vertical extent of groundwater metazoans: an 
ecological and evolutionary perspective. BioScience 64: 971–979.
Martin, J. W., Davis, G. E. 2001. An. Updated Classification of the Recent Crustacea. 
Natural History Museum of Los Angeles, County Contributions in Science 39: 124 pp.

https://www.youtube.com/watch?v=r5sfZPXzSGE

https://www.lauttimur.com/detail/artikel/507/get-to-know-about-10-fun-facts-of-
mantis-shrimp
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